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INTRODUCTION
Aggregate growth is related to the rate of expansion of the sector with the most favorable growth characteristics. There is plenty of historical work and empirical evidence that suggests that there is something special about industry, and in particular about manufacturing, which makes it different from agriculture and from most services, and which allows it to generate high growth rates. This key characteristic is that activities in this sector have a great capacity for productivity growth, externalities (technical as well as pecuniary), and increasing returns to scale. Adam Smith ([1776 Smith ([ ] 2003 and Allyn Young (1928) already noted this special characteristic (see Box 1). For this reason, the literature has referred to manufacturing as the engine of growth. 1 Indeed, this idea is so well settled in the literature that the terms "industrialized" and "high income" were used interchangeably through much of the 20th century.
2 This paper discusses the importance of manufacturing in Asia's development. A central explanation of the region's fast growth starting in the second half of the 20th century is that these economies understood early on that the transition to manufacturing was key to generate high growth rates and to develop in general. The shift from agriculture into manufactures has always been central to a country's development.
Indeed, the transition into manufacturing became a key piece of Asia's development in a context of export-led growth, where Asian companies saw the whole world as their market. They realized that they had to export, in particular manufactures, to pay for their import requirements. In other words, manufacturing and exports go hand in hand in explaining Asia's development.
The belief in the relevance of manufacturing for development is patent by the fact that India's 2011 National Manufacturing Policy aims at raising the share of manufacturing in gross domestic product (GDP) to 25% and creating 100 million manufacturing jobs, priorities reinforced by the current government's "Make in India" campaign. The Philippines, seeking to reverse almost half a century of slow deindustrialization, is developing a comprehensive manufacturing road map. Indonesia, seeking to avoid the resource curse, passed a new Industry Law in 2014. Even the People's Republic of China (PRC), the "factory of the world," is pushing high-technology industries and the use of technology in manufacturing through its "Made in China 2025" program. Developed countries like the United States (US), Australia, and the members of the European Union are also interested in industrializing, or rather, reindustrializing after decades of deindustrializing. These plans, particularly in late industrializing societies, often involve big changes to policies and institutions, with land rights, labor law, educational practices, trade and investment rules, and financial and fiscal arrangements all on the table (Helper, Krueger, and Wial 2012; Felipe 2015) .
The rest of the paper is structured as follows. Section II documents the extent of structural transformation in developing Asia. In section III, we review the characteristics that confer manufacturing the label of engine of growth, the connection between export-led growth and industrialization, the industrialization experiences of Japan and the Republic of Korea, and the recent deindustrialization debate. 1 For some classic and more recent contributions, see Kaldor (1966) ; Chenery, Robinson, and Syrquin (1986) ; Amable (2000) ; Fagerberg (2000) ; Peneder (2003) ; Rodrik (2009); Szirmai (2012) ; Szirmai and Verspagen (2011); and UNIDO (2013) . 2 Today, it is known that some service activities do have properties similar to these, i.e., they are subject to increasing returns to scale and generate sustained productivity growth, the same as manufacturing.
Box 1: Manufacturing and Increasing Returns to Scale
The literature has documented that countries that grow fast tend to be those where the share of manufacturing in gross domestic product increases fast. Significant examples are the East Asian economies during the 1970s and 1980s. This is not an accident. Indeed, many economists have argued that it is impossible to understand growth and development without taking a sectoral approach, distinguishing between increasing returns activities (e.g., manufacturing) and diminishing returns activities (e.g., primary agriculture). The idea of increasing returns to scale goes back to Adam Smith ([1776 ] 2003 . It was forgotten for a long time and then picked up again by Allyn Young (1928) .
One of Adam Smith's most important contributions to economics was the notion of increasing returns, a central concept of modern growth theories. For Smith, increasing returns are based on the division of labor, or gains derived from specialization. This idea provided Adam Smith an optimistic view of economic progress, as a self-generating process, in contrast to that of other classical economists. The idea of increasing returns is extremely powerful and has huge significance in economics. This is the basis for distinguishing between activities subject to increasing returns to scale on the one hand, and subject to diminishing returns, on the other. The former means rising labor productivity and per capita income, and no limits on the employment of labor set by the subsistence wage. Rich, developed countries tend to specialize in increasing returns activities, while poor developing countries tend to specialize in diminishing returns activities. Adam Smith was the first economist to grasp the essential idea that not all products have the same consequences for development, namely that if a country wants to develop it needs to get into products/activities subject to increasing returns to scale and with a relatively high income elasticity of demand. This is the essence of the export-led industrialization strategy that Japan and other successful Asian countries followed.
Smith recognized three ways in which labor productivity increases through specialization. First, through the increased dexterity or skill of labor, what economists refer as 'learning by doing.' Second, through the time saved and which otherwise would be lost during the process of switching from one activity into another. And third, through the greater scope for capital accumulation, that is, the ability to break up complex processes into simpler processes permitting the use of machinery, which raises productivity still further.
This view of growth and development, i.e., as a cumulative interactive process based on the division of labor and increasing returns in industry, lay dormant until the economist Allyn Young revived it in a 1928 paper entitled 'Increasing Returns and Economic Progress.' 3 In this paper, he provided a view of increasing returns as a macroeconomic phenomenon. Indeed, for Young, increasing returns are not simply confined to factors that raise productivity within individual industries, but are related to the output of all industries, which he argued should be seen as interrelated. This means that a larger market for one good confers a positive externality on others. Young argued that, under certain conditions, change will become progressive and propagate throughout the economy in a cumulative way. What is needed for this is the presence of increasing returns and that the demand for products be price elastic, i.e., the more the exchange value falls proportionately, the more will be purchased. The process of expansion will stop when demand ceases to be elastic and returns do not increase. To take an example, think of the textile and steel industries, where both conditions are met. As the supply of steel increases, its relative price decreases. If demand is elastic, textile producers demand proportionately more steel. Then textile production will increase and its relative price will also fall. If demand is elastic, steel producers will demand proportionately more textiles, and so on.
It is very important to understand that this process could not happen with diminishing returns activities, such as traditional agriculture, where price demand is inelastic. This provides the intuition for why both historically and still today, development is largely associated to the process of industrialization (including some modern services). Source: Author. 3 One possible reason is that after Chapter 4 of Book I of the Wealth of Nations, Adam Smith abandoned the assumption of increasing returns in favor of constant returns.
II. STRUCTURAL TRANSFORMATION IN DEVELOPING ASIA
During the last 4 decades, most economies in developing Asia have undergone massive structural change, in particular in the composition of their output and employment structures (sectoral shares). Starting in the 1960s and 1970s, the structures of production and exports of the East Asian economies underwent significant changes. Specifically, the share of manufacturing value added in GDP, and that of manufacturing employment in total employment, increased significantly. Starting with Japan and the East Asian economies, then Southeast Asia, and then the PRC, these economies experienced significant economic transformation: workers left the countryside (primary agriculture) and went to the cities, while, concomitantly, the production of manufactures increased significantly. Figures 1, 2, and 3 show scatterplots of the output and employment shares of agriculture, industry, and services vis-à-vis income per capita, pooling data since 1970 for the whole world. Figure 1 shows that the shares of agricultural output (in total output) and employment (in total employment) decline as countries become richer. Figure 2 shows that as countries' income per capita increases so do the shares of output and employment in industry, although there seems to be a point beyond which these two shares start declining (i.e., an inverted-U shape relationship). Figure 2 also shows a wide dispersion in these shares for a given income per capita. Finally, Figure 3 shows that the shares of output and employment in services increase as income per capita increases. The relationships described between sectors' shares and income per capita are referred to as the "logistic pattern." It is based on Engle's law (demand explanation) and it is the result of the differential productivity growth rates across sectors (supply explanation). The share of agricultural output in total output has declined significantly across developing Asia during the last decades. Especially significant are the declines that occurred in the PRC and India, in the former from about 32% in the 1970s to about 9% in 2010-2016, and in the latter from about 40% to about 18% (during the same period). Parallel to this decline, there has been an increase in the share of services also in all regions. The share of industry has increased significantly in some parts of developing Asia (e.g., Association of Southeast Asian Nations [ASEAN]-4, other Southeast Asia, other South Asia), remained about the same in the PRC and increased by a small margin in India. The share of employment in agriculture has also declined across developing Asia. In general, the decline in agricultural employment has occurred at a much slower pace than that in output. As in the case of the output share, there has been a generalized increase in the share of employment in services in all regions. Employment in industry has increased significantly in the ASEAN-4 countries (except the Philippines) and in the PRC and India; it has increased across most of Central and West Asia, although by only a small margin in many of them; and has suffered a decline in the newly industrialized economies (NIEs) (especially in Hong Kong, China). The NIEs have undergone severe deindustrialization as manufacturing has lost significant weight in total output between the 1970s and 2000-2004 (see Rowthorn and Ramaswamy 1997, 1999; and Pieper 2000) . This need not be a negative phenomenon, but the natural consequence of the industrial dynamism of these economies, i.e., the transition to service-led economies. It is a feature of economic development that reflects their success. In terms of manufacturing employment, most NIEs have clearly deindustrialized (except Taipei,China), especially Hong Kong, China, where the share decreased by about 40 percentage points in roughly 5 decades. The declines in the other two economies are not as significant. Rowthorn and Ramaswamy (1997, 1999) have noted that this group of countries underwent a process similar to that of the Organisation for Economic Co-operation and Development (OECD) countries, although it must be noted that it is a process that has affected mainly Hong Kong, China and Singapore, and to a much lesser extent the Republic of Korea. 4 This is the result of transferring production facilities to the PRC. In the Republic of Korea, the share of manufacturing has remained at about 17%-20% since the 2000s.
Output and employment manufacturing shares of the ASEAN-4 countries have increased significantly. The exception is the Philippines, whose manufacturing output share was the highest among the ASEAN-4 in the 1970s, but by 2010-2016 it had decreased by about 5 percentage points, and was the lowest in the group.
Although Indonesia, Malaysia, and Thailand are cases of what can be labeled as "successful industrialization," this must be qualified with the following two observations. First, other than Malaysia; the PRC; the Republic of Korea; and Taipei,China, no other economy in developing Asia had in 2010-2016 a share of employment in manufacturing that was significantly higher than that of the OECD countries. Second, in terms of labor productivity (Figure 4 ), there is a large differential between most developing Asian economies and the OECD average. Indeed, it appears that many economies across developing Asia have industrialized at low levels of productivity. This is the result of the fact that the product mix of new employment has been toward relatively low-productivity industries, most often services.
Other than the NIEs, today's level of productivity in the rest of the developing Asia is still below the OECD average during the early 1970s. The level of productivity in the secondary sector is significantly higher than that in agriculture. And the level of labor productivity in the service sector is above that in industry and manufacturing. Labor productivity in industry nearly doubled in Indonesia between 1975-1979 and 2015-2016, but in the Philippines it increased by only less than 50%. In most countries, labor productivity in agriculture is still very low.
Only the NIEs have achieved labor productivity levels that approach those of the OECD countries, and within this group, Singapore and Hong Kong, China are city-states with very small rural sectors. The Republic of Korea and Taipei,China are significantly behind. Moreover, although in all Asian countries shown productivity has improved significantly (with the noted exception of the Philippines), the absolute gap with respect to the OECD productivity level has widened. In the case of Malaysia, the country with the highest productivity levels outside the OECD and the NIEs, the absolute productivity differential with respect to the OECD in industry has increased by over one-half, from $51,045 in 1975-1979 to $78,217 in 2015-2016 , despite the fact that Malaysia's productivity in industry increased by a factor of 1.7. In other countries and sectors the gap has widened by even larger amounts. 4 Wan (2004, pp.258-60) argues that both public and private circles in Hong Kong, China "remain interested in 'reindustrialization'" after 1997. The reasons are twofold. First, deindustrialization brings hardship for the poor, worsens income distribution and, as a consequence, threatens social stability. Second, Hong Kong, China has specialized in services that are PRC oriented. However, Hong Kong, China may lose this privileged position once Shanghai flourishes as a service center. Wan goes on to argue that both private and private circles in Hong Kong, China tried to prevent the city's deindustrialization, but could not stop it due to the lack of any industrial policy in the 1970s. ADB (2007) provides evidence that the manufacturing sectors of a number of Asian economies, especially Malaysia; the Republic of Korea; Singapore; and Taipei,China, have undergone important transformations and shifted their manufacturing output to more technology-and scale-intensive subsectors. This shift upward is an important component of what structural change is about, as the production of more sophisticated manufactured products leads to faster growth, for it enlarges the potential for catch-up. In the PRC and India, the shift to more technology-and scale-intensive subsectors is taking place more slowly; while in most other Asian countries the evidence is lacking. 10,000 100,000 1970-1974 1975-1979 1980-1984 1985-1989 1990-1994 1995-1999 2000-2004 2005-2009 2010-2014 2015-2016 OECD versus PRC and India OECD PRC India 1970-1974 1975-1979 1980-1984 1985-1989 1990-1994 1995-1999 2000-2004 2005-2009 2010-2014 2015-2016 1970-1974 1975-1979 1980-1984 1985-1989 1990-1994 1995-1999 2000-2004 2005-2009 2010-2014 2015-2016 1970-1974 1975-1979 1980-1984 1985-1989 1990-1994 1995-1999 2000-2004 2005-2009 2010-2014 2015-2016 OECD versus Other Asian developing countries
Although in decline with respect to the average of the 1980s, the share of the PRC's manufacturing subsector in total output has been traditionally very high. It still accounts for about 30% of total output, only matched in developing Asia by Taipei,China. The share of manufacturing employment, on the other hand, has increased from about 15% in the 1980s to around 18% now. The PRC has effectively lost millions of manufacturing jobs since the 1990s due to the restructuring process of its state-owned enterprises since the economic reform period began in 1979. However, it is worth noting that this decline is occurring at a much lower level of income than it did in the industrial countries. Moreover, less than fifth of the PRC's labor force is employed in manufacturing, mining, and construction combined (Banister 2005) . The share of India's manufacturing output has remained stable at about 18% since the 1970s, while the share of manufacturing employment has been at around 11% during the periods under consideration.
III. MANUFACTURING AND ECONOMIC DEVELOPMENT: THE ENGINE OF GROWTH HYPOTHESIS
Historically, countries have always cared about manufacturing. Indeed, the nascent nation states of Europe during the 15th and 16th centuries, realized that making and selling manufactures (not raw materials), together with international trade, was the route to richness (Reinert 2007 ).
There is a large literature that explains and documents, both theoretically and empirically, why manufacturing matters and why, as a result, the sector is labeled the engine of growth. A reading of the literature indicates that there are at least four theoretical reasons for nations seeking economic growth to target manufacturing, and specifically. First, shifting labor from traditional, low-productivity sectors of the economy into higher-productivity manufacturing lifts labor productivity-an effect that grows with the rate of manufacturing job creation (Lewis 1955; Kaldor 1966; Chenery, Robinson, and Syrquin 1986) . As productivity is higher in manufacturing than in agriculture, the transfer of resources from the former to the latter generates a 'structural bonus.' Likewise, the transfer of resources from manufacturing to services creates, in general, a 'structural burden' or Baumol's (1967) disease: as the share of the service sector increases, aggregate per capita growth will tend to slow down.
Second, manufacturing has a potential for productivity catch-up that is unmatched by most services. Rodrik (2013) shows that manufacturing exhibits unconditional convergence in labor productivity-national manufacturing industries that start farther away from the labor productivity frontier experience significantly faster productivity growth even without conditioning on variables such as domestic policies, human capital, geography, or institutional quality. Arithmetically, this effect will be larger the more manufacturing jobs there are.
Third, to the extent that manufactured goods have high income elasticities of demand (higher than those of agricultural products), and are produced under increasing returns to scale, industrialization sets in motion a virtuous cycle (Rosenstein-Rodan 1943 , Murphy et al. 1989 . As costs in some manufacturing industries drop, the demand for all manufactured goods increases, in turn causing more investment in manufacturing activity and higher incomes, which spur further demand increases and cost reductions. Moreover, as per capita income rises, the share of agricultural expenditures in total expenditures declines and the share of expenditures on manufacturing goods increases (Engel's law). The relatively high income elasticity of demand of manufactures reflects the nonprice characteristics of a good. Countries specializing in agricultural and primary products will not profit from expanding world markets for manufacturing products.
There is a fourth reason to care about manufacturing, related to the balance of payments (Thirlwall 1979) : as income per capita increases, so does per capita demand for manufactured products. If a developing country does not have a strong manufacturing sector, it will end up running a trade deficit in manufactured goods. To cover this deficit, the country will either have to borrow, or to secure an equally large surplus of nonmanufactured goods (e.g., services, minerals, food, etc.). Either route is very difficult for the typical developing country.
The first two mechanisms are activated by manufacturing employment rather than output. And, while the third ("big push") mechanism relies on output, rather than employment growth, it should diminish in importance as globalization makes countries less reliant on local demand to propel industrialization. It follows that in a world of export-led industrialization, manufacturing employment is likely to be a stronger predictor of prosperity than manufacturing output. Box 2 provides a summary of additional arguments about why manufacturing matters.
Box 2: Why Manufacturing is the Engine of Growth
Empirically, there is a close relationship between the level of per capita income today and the share of manufacturing in gross domestic product (GDP) in the past, as well as between industrial growth and the growth of overall GDP. It is hard to find similar cross-section relations between the growth of GDP and the growth of the agricultural sector, although this does not mean that the sector is irrelevant and that it should be neglected. 5 The relationship between the growth of GDP and the growth of services is stronger but there is reason to believe that the direction of causation may be the other way around, from the growth of GDP to service growth since the demand for many services is derived from the demand for manufacturing output itself. Recent research seems to indicate that some modern services have the production characteristics, i.e., static and dynamic scale economies, to induce fast growth (Maroto-Sánchez and Cuadrado-Roura 2009).
Other reasons why manufacturing matters are as follows:
(i) Manufacturing offers significant opportunities for capital accumulation. The latter can be more easily realized in spatially concentrated manufacturing than in spatially dispersed agriculture, or than in many service activities. Capital accumulation is the result investment, directly a source of growth. (ii) The manufacturing sector also offers special opportunities for economies of scale. (iii) A significant portion of technical progress occurs in manufacturing. Overall, manufacturing is the main source of technology-driven productivity growth in modern economies. It is known that the capital goods subsector has been the 'learning center' of capitalism in technological terms. It has also been the source of organizational innovation. (iv) Linkage and spillover effects are stronger in manufacturing than possibly in any other sector of the economy. Linkage effects refer to the intersectoral purchases and sales, while spillover effects refer to the knowledge flows between sectors. Both linkage and spillovers are strong both within manufacturing and between manufacturing and services and agriculture. For example, manufacturing has been the main source of demand for high-productivity activities in other industries (the main customers of high-productivity service activities are manufacturing firms). (v) As the producer of physical and nonperishable products, manufacturing has higher tradability than agriculture and services. Indeed, one important aspect of manufacturing when compared with services and agriculture is the tradability of its output. Despite improvements in transportation-such as containerization, refrigeration, port efficiency and other aspects of the 'timeliness' of trade-and in information and communication technology (ICT) that have increased the possibilities for international trade in agricultural products and services, manufactured goods remain more freely traded than products from either of these two sectors. A development strategy based upon manufacturing therefore allows for a country to become increasingly engaged in international trade, and in exporting in particular.
Source: Author.
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Indeed, a classic failure of postwar policy has been to favor manufacturing at the expense of agriculture, in many parts of the developing world. This has tended to retard agricultural development and indirectly this has harmed industrial development and, consequently, overall growth-through intersectoral linkages.
Nicholas Kaldor (1966 Kaldor ( , 1967 elaborated upon the ideas of Smith and Young to explain growth and divergence among nations. He found that there is a strong causal positive relationship between the growth of manufacturing output and the growth of GDP; 6 and also between the rate at which the manufacturing sector expands and the growth of productivity outside of the manufacturing sector because of diminishing returns in agriculture and in many petty services that supply labor to the industrial sector. Indeed, if the marginal product of labor is below the average product (productivity) in these sectors, their productivity will rise as employment is depleted. Moreover, as surplus labor becomes exhausted in the nonmanufacturing sectors, and productivity levels tend to equalize across sectors, the degree of overall productivity growth induced by manufacturing output growth is likely to diminish. This is why countries' growth rates tend to be fastest in the take-off stage of development and overall GDP growth will tend to slow up as the scope for absorbing labor from diminishing returns activities dries up. Box 3 provides a summary of the empirical literature.
Box 3: The Literature on the Engine of Growth Hypothesis
The existing literature indicates that manufacturing was a driver of growth of the developed countries during 1950-73, and in recent years in the developing countries. In the latter, the contribution of the service sector has become more relevant and the share of services in GDP is now well above 70% in the most advanced economies. The table below summarizes some of the recent work on the engine of growth hypothesis, which the data tend to validate.
Authors
What They Did What They Found Hansen and Zhang (1996) Regressed GDP growth on manufacturing growth, using data on 28 Chinese regions for Regression yields a very high fit, 0.67 Slope of 0.56, indicating that a region with manufacturing output growth one percentage point above the average for all regions will grow 0.56% above the average of all regions Also regressed productivity in manufacturing on manufacturing growth (i.e., Verdoorn's Law) Slope of 0.71, indicating that, on average, a 1% difference in the growth rate of output induces a 0.71 percentage point difference in the growth rate of labor productivity. This is a very high coefficient that reflects large economies of scale reaped during the early stages of development. Fagerberg and Verspagen (1999) Regressed real GDP growth on growth rates of manufacturing Corroborated engine of growth hypothesis for Asia and Latin America No significant effect on manufacturing in the advanced economies Fagerberg and Verspagen (2002) Examined the impact of shares of manufacturing and services in three periods : 1966-1972, 1973-1983, 1984-1995, using It may be argued that this is a spurious correlation to the extent that industrial output is a sizable share of GDP; hence the 'same' variable appears on both sides of the equation. This can be solved by: (i) regressing the growth of output on the difference between industrial and nonindustrial output growth; or by (ii) regressing nonindustrial output growth on industrial output growth. Manufacturing is subject to strong increasing returns to scale. They also found high increasing returns in services, which appear to be a very dynamic sector. Services appear to have contributed largely to growth as they drag employment from the less productive agricultural sector.
Rodrik (2009) Regressed 5-year period growth rates of GDP on shares of overall industry in GDP in the initial year Significant positive relationship, ascribed to the structural bonus argument: transition into modern activities acts as an engine of growth Szirmai (2012) Tested the hypothesis for a group of advanced, Asian and Latin American countries Focused on capital intensity, growth of output, and growth of labor productivity Hypothesis is, in general, supported, but in some periods, capital intensity in services and industry turns out to be higher than in manufacturing.
In the advanced economies productivity growth in agriculture is more rapid than in manufacturing.
Szirmai and Verspagen (2015) Regressed 5-year period of GDP per capita growth on shares of manufacturing and services, and controls (e.g., GDP per capita relative to that of the US, education), for 88 countries, for 1950-2005, and subperiods (1950-1970; 1970-1990; and 1990-2005) Whole period: moderate positive impact of manufacturing on growth. No effect from services By subperiods: manufacturing has an effect only during . Services also has a positive impact during this period. Significant interaction effect of manufacturing with education and income gaps: there is a positive effect of manufacturing on growth in developing countries with an educated workforce. Since 1990, manufacturing has become a somewhat more difficult route to growth. GDP = gross domestic product, ICT = information and communication technology, US = United States. Source: Author's compilation. Figure 5 shows the scatter plot of the annual growth rate of output vis-à-vis the absolute change in the share of manufacturing in total output for the 1970s-2010s. The figure documents the positive correlation between both variables. The regression includes a dummy variable that tests whether Asian countries are different. There is evidence that they are. For the non-Asian sample, the slope of 0.047 indicates that a country that registered an increase by 1 percentage point in the manufacturing share above the average of all countries (-3.09 percentage points) will register a GDP growth of 0.047 percentage points above the average. For the Asian countries, the slope is 0.089 (0.047+0.042). Among the countries in the first quadrant with the highest increases in the manufacturing share and in the output growth rate are Bangladesh, Bhutan, Cambodia, Malaysia, the Republic of Korea, and Thailand. Likewise, regressions of GDP growth on industrial growth tend to yield relatively high fits, with a slope of less than unity, indicating that the greater the excess of industrial growth over GDP growth, the faster GDP growth will be. For example, a regression with data for 131 economies for the period 2000-2005 (R 2 = 0.50), yields a slope of 0.39, which indicates that a country with an industrial growth 1 percentage point above the average of all countries (about 4.5%) will have a GDP growth of 0.39 percentage points above the average. However, this regression may just be a spurious correlation to the extent that industrial output is a sizable share of GDP (hence the 'same' variable appears on both sides of the equation). This is solved by regressing nonmanufacturing output growth on manufacturing output growth. Results are shown in Tables 1, 2 , and 3 (individual country regressions for a sample of Asian countries). Table 1 for the complete period shows statistically significant coefficients ( ) for all large Asian economies (with <1 as expected, except in the cases of Afghanistan and Maldives, where the coefficient is 2), with the notable exception of Viet Nam. Regression coefficients are statistically insignificant, even negative, for small economies like Cambodia, the Lao People's Democratic Republic, Mongolia, or the Pacific island countries. We also show the regression estimated until 1996, before the Asian Financial Crisis (AFC) ( Table 2) , and for the period afterwards, since 2000 (Table 3 ). The somewhat inexplicable results for Viet Nam remain. We also note that the robust relationship between manufacturing and nonmanufacturing output growth broke down in Indonesia after the AFC; and that for Nepal, the relationship is statistically significant. We close this review of the empirical work on the engine of growth hypothesis by noting that some services do become more important at higher levels of per capita income. There is a new literature that argues that manufacturing is nevertheless important as a result of the intersectoral linkages between this sector and services. Service activities depend heavily on manufactured inputs. Manufacturing is also an important source of demand for modern intermediate service inputs such as financial services, transport and logistics, and business services (Park 2009) . What is likely to be true is that the relations of dependence between manufacturing and services are symmetric: services depend more on manufacturing than vice versa. Also, the emergence of modern service activities depends on the structure of manufacturing. Some knowledge-intensive manufacturing sectors such as office and computing machinery, electrical apparatus or industrial chemicals are the main users of producer services (Guerrieri and Meliciani 2005 On the first question, it is worth noting that since differences in growth rates are largely accounted for by differences in labor productivity growth rather than by differences in the growth rate of the labor force, there must be some relation between the growth of the manufacturing sector and productivity growth in the economy as a whole. There are two reasons that justify this. The first one is that whenever industrial production and output expand, labor resources are drawn from sectors that have open or disguised unemployment so that labor transfers into manufacturing do not cause a reduction in the output of these sectors, and productivity growth increases outside of manufacturing. A second reason is the existence of increasing returns within industry, both static and dynamic. Static returns result from the size and scale of production units, and are a characteristic of manufacturing. This occurs when, for example, output increases by a factor of more than 2 as the factors of production are doubled. Dynamic economies of scale are brought about by induced technical progress and learning by doing, itself the result of the expansion of production. Kaldor took this idea from the already mentioned work of Allyn Young (1928) and his work on increasing returns at the macroeconomic level, which result from the interaction between activities in the process of general industrial expansion. This is in contrast to agriculture, where productivity was seen as arising through labor-saving technical change and the movement of workers off the land.
On the second question, Kaldor argued that manufacturing output is not constrained by resources on the supply side; rather, a nascent industrial sector needs a market to sell. In the early stages of development, manufacturing growth draws on demand coming from agriculture. In this stage, agriculture is the largest 'external' (autonomous) sector, hence the importance of rising agricultural productivity to provide the purchasing power and growing market for industrial goods. Through time, however, the importance of agriculture as an autonomous market for industrial goods diminishes and exports take over in the later stages. In this sense, the capacity of exports to finance imports represents a constraint. A fast growth of exports and industrial output will tend to set up a virtuous circle of growth: fast export growth leads to fast output growth; fast export growth depends on competitiveness and the growth of world income; competitiveness depends on the relationship between wage growth and productivity growth; and fast productivity growth depends on fast output growth. In East Asia's successes (including the PRC), it is likely that agriculture did not provide the huge early market for manufactured goods that this theory confers it; rather, it was the world market that provided the proxy for domestic agricultural demand. This was because the share of agriculture fell very quickly (Felipe, Bayudan-Dacuycuy, and Lanzafame 2016) .
Agriculture and export growth are the two fundamental sources of autonomous demand to match the leakages of income from the industrial sector of food imports from agriculture on the one hand, and imports from abroad on the other. A fast growth of exports and output may then set up a virtuous circle of growth with rapid export growth leading to rapid output growth, and rapid output growth leading to fast export growth through the favorable impact of output growth on competitiveness.
A significant part of the explanation behind Asia's fast growth experience is that these economies understood that, to get rich, they had to get into manufactures, which also offer the possibility to transform the economy by diversifying and upgrading it. Many developing countries have not been able to break into such virtuous circle, and this is the reason why polarization between countries exists. Indeed, the present north-south divide in the world economy has its origins in the fact that the north contains the first set of countries that industrialized, and only a handful of countries since have managed to challenge their industrial supremacy and therefore achieve their living standards. This point has been stressed in recent work by Rodrik (2010) discussing the PRC: If a nation wants to develop, it has to promote growth, which requires promoting manufacturing, which itself calls for expanding tradables.
B.
Export-Led Growth and Industrialization: Relaxing the Balance-of-Payments Constraint
As noted above, Asia's industrialization since the 1960s has gone hand in hand with its increasing openness, in what has been referred to as the region's export-led growth (ELG) model. As also argued above, a fast growth of exports and industrial output set up a virtuous circle of growth in Asia that relaxed the initial balance-of-payments (BOP) constraint that most developing countries encounter, i.e., that to pay for necessary imports of capital goods, they have to export; otherwise they will end up running current account deficits. Thirlwall (1979) and McCombie and Thirlwall (1994) have shown that the maximum growth rate a country can achieve without running into BOP problems is related to the growth rate of world income and to the income elasticities of demand for exports and imports. These last two variables prove to be fundamental to understand why the successful Asian countries progressed so fast: their economic transformation translated into exporting products with an increasing income elasticity of demand.
These authors have argued that disparities between countries in the income elasticities of demand for their exports and imports largely reflect differences in nonprice competitiveness, broadly defined. The message for a country whose export growth rate is relatively slow, and has a rather high import elasticity, is that the goods it produces are relatively unattractive. What is meant by the "characteristics" of the goods produced? Many manufacturing industries engage quite often in nonprice rather than price competition (McCombie and Thirlwall 1994) . Nonprice competitiveness (branding and quality differentiation) encompasses all those factors other than price that affect consumers' choices, such as quality, reliability, speed of delivery, and extent and efficacy of the distribution network. The importance of nonprice competitiveness is that as per capita income grows, so increasingly does the demand for more sophisticated goods. For example, it is dubious that ex-Eastern bloc automobiles such as Skodas and Ladas would have ever made inroads into the markets of the advanced countries despite their exceptionally low prices. In the long run, in a world characterized by rapid product and process innovation, and where the rapid growth of demand is for increasingly sophisticated products, companies should not rely exclusively on price competition to maintain market share. This is exactly what Japanese If there are increasing returns to scale and induced productivity growth, export growth can set up a virtuous circle of growth that leads into center-periphery models of development which, on certain conditions, predict divergence between regions and countries in the world.
7 This helps understand why countries that get into a virtuous circle of ELG do so well. In this model, the faster the growth of output the faster the growth of productivity; and the faster the latter the slower the growth of unit labor costs, and hence the faster the growth of exports and output. Once a country obtains a growth advantage, it will tend to sustain it. Suppose, for example, that an economy acquires an advantage in the production of goods with a high income elasticity of demand and achieves a growth rate above that of other economies. These goods could be technology-based activities like advanced machinery, chemicals, or automobiles, or consumer products such as an expensive ball pen or perfume (all manufactures). This means that productivity growth will be higher and the competitive advantage of the economy in these goods will be reinforced making it difficult for other countries to produce the same commodities, except through protection or exceptional industrial enterprise. In center-periphery models of growth and development, it is differences between the income elasticity characteristics of exports and imports which lie at the core of the problem for poor countries and at the heart of the success of rich countries: primary products tend to have an income elasticity of demand less than unity (Engel's Law) while most industrial products, largely produced by advanced economies, have an income elasticity greater than unity.
An important implication of this story is that growth rates between countries differ not because we observe countries in the process of divergence but because their equilibrium growth rates differ, and this is mainly associated with differences in the income elasticity of demand for their exports. Centreperiphery models à la Myrdal (1957) or Kaldor (1970) highlight the importance of the elasticities and contain mechanisms that will tend to perpetuate initial differences in income elasticities associated with 'inferior' industrial structures on the one hand, and 'superior' industrial structures on the other.
The relevance of nonprice competitiveness in the Asian context appears to be supported by the statistical analysis of Ang, Madsen, and Robertson (2015) . These authors show that the spectacular productivity and export growth rates experienced by the Asian economies considered in their analysis (India; Japan; the PRC; the Republic of Korea; Singapore; and Taipei,China) during 1953-2010, were driven by innovation, in particular diversification (new product variety), an outcome of research and development (R&D) in the intermediate goods producing sector. 8 The coefficient of the (tradeweighted) income variable (proxy for nonprice competitiveness) is statistically significant and high, 7 To see this, consider what determines the growth of exports. Economists often argue that it depends on the difference between the growth of domestic prices and the growth of foreign prices (in a common currency), and on the growth of foreign income. The effect of these two variables on the growth of export demand depends on the elasticity of each, that is, on the price elasticity of demand for exports (negative), a proxy for price competitiveness; and on the income elasticity of demand for exports (positive), a proxy for nonprice competitiveness, e.g., characteristics of the goods produced and quality. This last parameter turns out to be key in the ELG explanation of Asia's growth. While the growth of foreign income, as well as the growth of foreign prices may be taken as exogenous, the growth of domestic prices is not. Typically, firms use a markup mechanism, where prices are set as labor costs per unit of output (unit labor cost) plus a percentage mark-up. This means that the growth of domestic prices equals the growth rate of the wage rate minus the growth rate of labor productivity (i.e., the growth rate of unit labor costs) plus the growth rate of the mark-up. The latter is partly dependent on the growth of output itself through static and dynamic returns to scale. The growth rate toward which countries tend (the equilibrium growth rate) in this model is positively related to the autonomous component of productivity growth, the rate of growth of foreign prices and the growth of world income; and negatively related to domestic wage growth and the increase in the mark-up. 8 The variables used to proxy technological competitiveness are: R&D stock, patent stock, trademark stock, and product design stock. about 2 (interpreted as an elasticity). On the other hand, price competitiveness (measured by the price elasticities) was not a quantitatively important determinant of exports. They also find that innovation competitiveness has been less influential for export growth for the PRC and India. These two countries' export booms was more based on imitation and process innovation than on fundamental and innovation and product innovation.
The above means that, to grow fast, developing countries must, first of all, raise their constraints on demand, in particular, their BOP constraint. The question is how to do it. One possible option is to liberalize the economy and depreciate the currency. While trade liberalization may improve export performance, it may also lead to a faster growth of imports, which would worsen the balance of payments. Liberalization of the capital account is also fraught with problems without internal macroeconomic stability. Too high domestic interest rates will lead to capital inflows and overvalued currencies, which will damage the tradable sector. As far as devaluation is concerned, this does not raise a country's growth rate unless it is continuous. The exchange rate, however, is not an efficient instrument for structural transformation because it simply makes countries more competitive temporarily in the goods that cause the BOP problems in the first place. Countries can try and make their goods more price competitive by other means, but many of the goods developing countries produce (as a group), such as primary agriculture, raw materials and unsophisticated manufactures, are price inelastic. Likewise, we do not think that imposing import controls to reduce the income elasticity of demand for imports is the way to go as this can breed inefficiency.
Countries can also encourage long-term capital inflows (foreign direct investment [FDI] ) to finance import growth in excess of export growth, but need to make extra efforts to ensure that technologies are transferred and that the goods produced put the country in a learning escalator. Most other types of inflow, apart from pure aid, involve debt-service repayments, and debt problems can arise if the inflows are not translated into improved export performance which can earn the foreign exchange to pay interest and amortization. Moreover, as the AFC of 1997-1998 clearly showed, financing evergrowing BOP deficits relative to GDP by increasing short-term capital flows is extremely dangerous. The current account of the balance of payments, and how it is financed, does matter for the real economy. Finally, even if the borrowing is invested in the tradable sector, foreign exchange is not guaranteed because the growth of exports is outside the control of the country. The export growth of developing countries depends largely on the health of the world economy.
The way to raise a country's BOP constraint on demand is by working on the nonprice characteristics of goods, such as their quality, technical sophistication, marketing, etc. The recent work on complexity by Hidalgo and Hausmann (2009) , an idea that encompasses diversification at the country level and sophistication at the product level, shows that the structure of exports of many Asian countries shifted significantly during the last decades, from simple products like footwear and textiles to electronics, machinery, and chemicals (see also Felipe et al. 2012) . We discuss this work in section V.
Country evidence shows that this shift is not easy and that virtually no country in the world has ever industrialized and moved up the development ladder without protection of one form of another. This brings us to the contentious issue of industrial policy in Asia. We do believe that there is an economic case for protection to alter the structure of production, induce growth-enhancing structural change, and to improve the balance of payments, but it needs to be implemented skillfully to avoid the protection of high-cost inefficient industries and the pursuit of rent-seeking. We return to this point in section IV.
C. The Industrialization Experiences of Japan and the Republic of Korea
This subsection provides a brief summary of the industrialization experience of Asia's two most industrialized economies, Japan and the Republic of Korea.
(1) Japan Japan was the first Asian economy that experienced the Industrial Revolution. Industrialization proceeded in three steps. The first one was the Meiji Restoration. The second one was the recovery after World War II (WWII). The third one was the period of high growth, starting in the 1960s. The Meiji Restoration (1868-1912) liquidated all forms of feudal economy (Maddison 1995, Chapter 2) . At that point, Japan decided to embark on a total technical transformation that would wipe out the feudal economy and give it the power to resist the West. Meiji policy makers were determined to catch up to the economic, technological and military prowess of the West. They did this by importing the latter's foreign technologies and institutions, and assimilating them. For example, the government introduced, first, compulsory primary education, and then voluntary secondary and tertiary education. 9 Also, students were dispatched to Europe and the US, and teachers were invited to return, in a determined effort to introduce western science and technology. The first steps in the industrialization process were taken under the guidance of the state, which built or financed shipyards, telegraph lines, railways, and armament works. The actual pioneer in the industrialization process was textiles and, for a long time, handicraft methods continued to be used alongside modern methods to produce Japan's industrial goods. Silk and exports of cotton yarn and cotton goods allowed Japan to do without much foreign investment in her drive toward industrialization. Japan was the first Asian country to reform agriculture, land could be bought and sold freely, people could produce any crop or commodity, and agricultural research was promoted. This led to an increase in agricultural productivity, which supported Japan's industrialization and its growing population.
10 And this increase in productivity pushed farmers into manufacturing and service industries.
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Despite the great developmental efforts during the Meiji Restoration and the first part of the 20th century, Japan was not on the whole an economic star, and until the late 1950s the country was not well developed, e.g., its biggest export item was still silk and silk-related products. This came only 9 Japan already had a comprehensive system of education in the Tokugawa period (1603-1867), known as Terakoya. These were private educational institutions that taught writing and reading to the children of Japanese commoners. 10 Minami (1994, pp.70-73) argued that there are two theories about the relationship between early industrialization and agricultural growth in Japan: (i) first, the concurrent growth theory asserts that agricultural production was not expanding before industrialization began, and that the productivity of both labor and land were low. When industrialization started in about 1886 and until 1920, there was a period of rapid agrarian growth with the consequence that agriculture was able to support industrialization. In other words, agricultural and industrial expansion took place simultaneously, in contrast to what happened in Western countries, where significant agrarian growth occurred before, and hence it was a prerequisite for industrialization; (ii) second, the prerequisite theory argues that agricultural production had increased considerably prior to industrialization, and that Japan's agriculture underwent significant transformation between 1600 and 1850. During this time, the productivity of land increased significantly and this provided the foundation for the modernization of Japan. Minami (1994, p.73) concludes that neither theory fits exactly the facts. In his words: "Agriculture had expanded considerably before industrialization began, and growth continued into the early period of industrialization; this was the key to its success. This fact is also true of the United Kingdom. According to recent studies, progress in agriculture began earlier than had been thought, and continued longer. The fact that agricultural and industrial improvement overlapped one another brought about the success of the industrial improvement."
With the modernization of agriculture, this sector became dependent on industry for farm machines, fertilizer, and agricultural chemicals.
after WWII. 12 Further land reform was undertaken during 1947-1948. Other factors that contributed significantly to Japan's recovery were: (i) The Korean War (1950) (1951) (1952) (1953) ; (ii) increase in competition by breaking up the old zaibatsu and legalization of trade unions; (iii) the pursuit of economic growth as the national objective; (iv) the demilitarization and the reduction of defense spending; (v) the introduction of certain employment practices (e.g., lifetime employment) that helped to maintain stable management-labor relations; (vi) Japan's capacity to absorb and assimilate advanced technologies from the West; (vii); the prewar experience of the 1930s and 1940s, when Japan developed the management tools of its developmental state (Johnson 1982) ; and (viii) the role of the government, in particular planning by the Ministry of International Trade and Industry (MITI) and the use of industrial policies, including policies that encouraged investment, e.g., low interest rates, and the emphasis on promoting exports-undervaluation of the yen (see below the discussion on industrial policies).
The recovery period that started in about 1950 was set on the basis of a plan drawn up to give priority in recovery to the basic industries, namely steel, coal, fertilizer, gas, cement, and railroads. The idea was to increase linkage effects by devoting resources to coal production, key to manufacture iron and steel; and steel materials would be used to increase coal production. However, the program was misguided insofar as existing coal mines were obsolete and skilled miners were in short supply. The situation in the cement sector was no better. In 1950, the Japanese coal industry turned to Europe for technology and introduced Germany's Kappe method of coal mining. The steel industry recovered very slowly as a consequence of the fact that the newest of the nation's furnaces were designated for reparations and most chief executives were purged. The result is that the strategy of economic recovery, based on coal and steel, had to be discontinued and priority shifted to shipping, electric power, and transportation. Shipping had initially been designated also an industry for reparation. However, the Occupation policy started to change and as the Cold War progressed, the US decided to use Japan and Germany as factories to help rehabilitate their respective neighboring countries.
The outbreak of the Korean War (1950) (1951) (1952) (1953) helped galvanize the Japanese economy as virtually all branches of industry benefited from "special procurements." It provided a springboard for rapid recovery in the 1950s and for rapid growth in the 1960s. The Korean War also revitalized the Japanese steel industry. Japan imported new equipment to expand capacity and improve quality.
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Technology transfers were very liberal at the time and Japan was very wise in importing technology (e.g., strip mill; basic oxygen steelmaking process, known as the Linz-Donawitz [LD] process).
14 These transfers brought in improvements not just directly to the steel industry but also to all those industries that used steel, such as cars, small electric appliances, and other durable consumer goods. During the 1970s, Japan also took advantage of technology transfers in electronics, high-polymer chemicals, and atomic energy.
After recovery from the war during the 1950s, Japan entered a period of very fast growth in 1960. Japan reached upper-middle income status in 1968 and high income in 1977. Japan's fast growth and 12 Hayashi and Prescott (2008) argue that the Japanese miracle did not take place before WWII as a result of a crucial barrier that prevented the movement of agricultural labor. This barrier was the fact that the prewar patriarchal system forced the son designated as heir to stay in agriculture. 13 The Korean War had an enormous positive impact on the Japanese economy. During the first year (1950), the 'special procurements' reached $340 million. This was enough to "clear all the backlogs in the manufacturing industries that had been caused by the Dodge Line policy. Goods and materials for the use by the UN forces ranged from locomotives, rails, trucks, steel materials, iron posts, electric wire, barbed wire, and other heavy-industry products to chemicals, processed foodstuffs, clothing, and medicines. The procurements reached into all branches of Japanese industry, three branches alone-metals, machinery, and textiles-accounted for 70 per cent of the special procurements." (Hayashi 1990, pp.11-12) . 14 See also Aoki et al. (2011). catch-up is explained by three types of factors: (i) its macroeconomic model, the virtuous circle between investment, exports, and manufacturing upgrading; (ii) it became a nation driven by technical progress; and (iii) the continual use of industrial policies that supported growth in the context of a developmental state. First, at the macroeconomic level, Japan achieved high rates of savings and investment. Returns to savers were squeezed, and those returns were shifted to the industrial companies that needed capital. Overall, this created a virtuous circle between investment (which grew faster than GDP) and exports (Japan ran export surpluses), especially export-oriented manufacturing. Likewise, Japan became a manufacturing powerhouse that soon would rival the US and Europe. The result was that between 1960 and 1973, Japan sustained a 10% per year average growth rate, and thus closed a significant share of the GDP gap. This was the highest sustained rate of growth of a large real economy in the previous history of the world.
The second fact that explains Japan's high growth rates is that it understood the importance of fast technical progress, science, and technology. To expedite its catch-up, Japan used technology transfers right from the end of the war. But if transfers during the 1950s aimed at recovering prewar production levels, the transfers in the 1960s aimed at preventing an influx of foreign goods and to strengthen the country's position in what it was thought to be imminent, namely, an international commercial war. Hence, the large production scale that Japan was building aimed not only at satisfying domestic demand but also at exporting. Moreover, if during the Meiji period, Japan became an industrialized country under slogans such as "promotion of industry," "prevention of imports," and "strong army," in the 1960s, the objective was to nonmilitary: to transform the production system into automate high-speed mass production. During the 1960s, Japan's technology transfers from the US and Europe, were in sectors such as automobiles, small electric appliances, and petrochemicals As a result, products in these sectors began to be mass-produced as domestic products and became highly competitive with foreign goods in Japan's home market. During the 1970s, the range of technology transfers extended to electronics, high-polymer chemicals, and atomic energy. Except in atomic energy, and in particular in electronics, Japan followed a slow and painful learning/assimilating process with the objective to overtake the advanced economies (Hayashi 1990, pp.17-22) . 15 But it would be a misunderstanding to think that Japanese achievements were due solely to technology transfers from the advanced economies. Technological progress in postwar Japan was remarkable: machines were renewed every decade and so were factory layouts. Apart from the need to recover from its heavy war losses, Japanese industry made sound efforts toward creating innovative designs of the entire manufacturing process, from factory layout to factory location. This led to huge productivity increases that allowed wage increases. During this period, Japan also achieved full employment. To achieve all this, Japan needed to open new markets to absorb the increase in productivity.
Third and final, Japan continued using industrial policies and its credit-based financial system to support growth. Banks are institutions equipped to solve incentive and informational problems inherent in market economies, and can contribute to promoting long-term growth.
Overall, by the early-mid 2000s, Japan had managed to have the most complex export basket in the world (Table 4) , with complexity defined as a combination of how diversified a country is (measured by the number of products exported with comparative advantage) and how unique the country's export basket is (measured by the number of countries that export a product)-recall the discussion about capabilities and the concept of complexity above (Felipe et al. 2012) . The data set used to generate Table 4 contains 5,107 products for 124 countries. Almost 40% of Japan's exports belong to the most (i.e., the top 850) complex products (chemicals, machinery and electrical products, plastics). And Table 5 shows that Japan is one of the top five exporters in nine of the top 10 most complex products exported in the world. (2) Republic of Korea
The Republic of Korea's modernization did not start until after WWII, and the period between the end of the war and the early 1960s was one of transition. One of the most significant achievements of this period was land reform, undertaken between 1949 and 1952. The country concentrated on the production of light manufactures (wood, leather, rubber, paper) and nondurable consumers (food, beverages, tobacco, textiles, clothing, footwear, cement). This was supported by a protectionist trade regime, foreign exchange controls and import restrictions. During 1953 During -1962 , the country achieved an average growth rate of 4.2% per annum. This may seem low and it is tempting to blame the import substitution regime (Tan 1999, p.81) . However, this overlooks the fact that during this period, there was significant rebuilding and expansion of the private sector (in fact this period saw the building of a market economy). Indeed, the divestment of state-owned enterprises gave rise to capitalist groups that eventually would become Samsung, Hyundai, and Hanjin in the 1960s and 1970s, so-called chaebols (a small number of very large family-owned and run firms and business conglomerates with large market shares in many different industries).
In 1961, the Korean army took charge through a coup led by general Park Chung Hee, who was elected president in 1963, following the return to civilian government. He was in power until 1979. In 1962, still 69% of Korean workers were employed in agriculture. Park transformed the country into a developmental state that followed the steps of the latecomer industrializers. He quickly reversed previous economic policies (e.g., import substitution) and transformed the country into an export-led industrial power following the Japanese model, i.e., channeling funds to the industrial sector. As we explain below, between the 1960s and the 1980s, the Republic of Korea's industrial policy followed Japan's steps, but in a much more intense way. While substantial US aid during the 1950s and early 1960s facilitated accumulation and industrialization, this declined during the 1960s, with the consequence that the Republic of Korea was forced to export.
16 Unlike Malaysia, the Republic of Korea could not rely on exports of primary products to finance its imports. It became obvious that it needed a different model. During the developmental decades after 1961, the government again turned heavy interventionist, and created a particular business-state relationship that made the country neither a free-market economy nor a centrally planned economy. Jung (1994) referred to it as a regulated market economy.
The Republic of Korea's state intervention after 1961 had the objective to build an independent economy and to achieve industrial upgrading by transferring labor from low-productivity sectors into highproductivity sectors. This was clearly institutionalized in the 1970s with the heavy and chemical industries (HCI) program of 1973 (see below); and also in the 1980s (Industrial Development Law of 1986) to nurture sunrise industries, to restructure sunset industries, or to provide assistance to critical industries. The institutionalization of growth as a prime objective gave reformist technocrats tremendous political space and power and they were allowed to use a wide range of policy instruments. The Park system had credibility to enforce reforms. Why? This came only partly from the fact that his was a military regime. 17 The more important reasons are first, the lack of a strong, entrenched, class interests (rural based or otherwise). This explains the form of state intervention in the Republic of Korea.
18 Very importantly, the Korean state was not captured by particular interest groups or classes. A second reason is that Park reached a deal with some of the companies and high-ranking government officials that had collaborated with the Rhee regime (1948) (1949) (1950) (1951) (1952) (1953) (1954) (1955) (1956) (1957) (1958) (1959) (1960) and that had been accused of corruption. Officials from these companies were exempted from criminal prosecution and confiscation of assets in return for collaborating with the Park regime by building factories contributing to the national reconstruction (Tan 1999, pp.86-87) . As a result, the bureaucracy, especially after the second half of the 1960s, operated with great autonomy to undertake industrial policy. Moreover, Park believed that the chaebol (large companies with sufficient capital and organizational skills) were in a position to contribute to reviving the Korean economy. Also, the nationalization of the banking system played an important role since the government controlled the access to the allocation of credit. This partnership between the chaebols and the state was the foundation of the Republic of Korea's growth experience.
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The Republic of Korea approved its first 5-Year Economic Development Plan (1962) (1963) (1964) (1965) (1966) as well as its 1963 stabilization program (with US assistance). From here on, the foreign exchange (tightly controlled) implications of projects and of technology transfers became crucial. The government likewise imposed import controls for domestic use, while inputs for exports were permitted. 20 It switched to an export-oriented development strategy in 1962. This was prompted by the realization that the Republic of Korea had a small domestic market and that it still had a large pool of low-wage labor. Likewise, macro problems persisted (inflation, BOP deficits) and the US started phasing out aid. The rather precarious economic situation led Korean policy makers to shift gear. The export-oriented program was developed during the mid-1960s and was conceived by a group of American advisors who worked with Economic Planning Bureau and Ministry of Commerce and Industry technocrats, put together under the Joint US Korean Economic Cooperation Committee. During the 1960s firms concentrated mainly on basic assembly, beginning with the manufacture of standard, simple goods often supplying foreign multinational corporations (MNCs) from Japan and the US through Original Equipment Manufacturing (OEM). whereby a latecomer firm produces a finished product to the precise specification of a foreign MNC.
Starting in 1973, the Republic of Korea moved into the second phase of the export-orientation program. It made conscious and concerted efforts to move into higher value-added areas through complementary investments in human capital and infrastructure. This move followed in spirit that of Japan after WWII. Korean policy makers felt that the country should develop the HCI, i.e., more skill and capital-intensive manufactures (e.g., ships, machinery, steel, automobiles, computer electronics), like Japan. Unlike the latter, however, the key reason behind this drive was to be able to manufacture weapons and defend itself. Moreover, instead of building military factories, Korean policy makers decided to build dual-use industrial complexes with a target production ratio of 70% civilian and 30% military. The machinery sector was regarded as a critical industry not only for its high value added and extensive linkages with other industries, but also for its contribution to defense.
The extent of the Republic of Korea's government involvement in the move toward an exportoriented economy was very important. The government strongly supported exporting firms through various incentives, but also acted to compel firms to export and to limit support to the most successful exporting firms. A great deal of pressure was put on firms to shift into exporting activities, with government essentially forcing the initial export expansion of the economy. Export targets were agreed upon between the government and individual firms, with monthly export expansion meetings chaired by President Park. These targets were considered as demands, with support for firms contingent upon having met their export targets. The approach thus provided a strong incentive for firms to increase production and export capacity as strongly as possible and ensured that only the most successful and efficient firms were supported. One important role of exports was to force firms to be competitive in international markets and to encourage the inflow of technology. Technology transfer was further encouraged through external borrowing, the importation of capital goods and technology licensing through OEM. Different from other industrializing economies, FDI played only a minor role in technology transfer in the Republic of Korea. Kim (1997) shows that even in 1983 the stock of FDI in the Republic of Korea was less than a quarter of that in Singapore and less than half of that in Taipei,China and Hong Kong, China. Like Japan's, Korean planners took an engineering approach and paid close attention to scale economies, complementary investments, and technical skills. The program aimed at achieving international competitiveness of the sectors selected, under the slogan "the exportization of all industries." This emphasis on export-led industrialization and export-led growth was reflected in the successive 5-year economic development plans of 1962-1966, 1967-1971, 1972-1976 and 1977-1981 . The programs were conceived at the aggregate national level and the government played a fundamental role in addressing coordination and innovation externalities. Reforms probably mattered but the Korean government actively promoted manufactured exports through trade policy (there was little emphasis on export processing zones). In particular, the government set yearly targets, formulated financial, technical, manpower and infrastructure plans, and devised incentives for firms. Park's government made strenuous efforts to encourage private entrepreneurs, and to encourage-even harass-these entrepreneurs to engage in export activities. A number of incentives were offered to businesses that engaged in exporting, including direct subsidies and subsidized credit to exporting firms, privileges with regard to importing raw materials, as well as additional tax benefits and permission to seek financing from abroad. The currency was twice devalued-in 1961 and 1964-to stimulate exports, and restrictions on imported raw materials were gradually eased, particularly those necessary to produce goods for export. There was also an institutional context that supported the export effort. Indeed, the government created a whole set of institutions that dealt with coordination issues (the Export Promotion Subcommittee), or location of markets (the Korea Trade Promotion Corporation). The emphasis on exports was so important that President Park himself chaired the National Export Promotion Meeting of Ministers.
In 1973, Park launched the HCI program, partly to meet the problem generated by the increase in oil prices, and partly to make sure that the Republic of Korea became a self-reliant economy and to achieve by 1981 $10 billion exports (which Japan had reached in 1967). This would help the country pay for its imported oil. The program also aimed at achieving $1,000 per capita income, from about $300 at the start of the program, and the HCI sector accounting for at least 50% of manufacturing value added and contribute 60.5% to manufacturing exports, in 1981. At the time, international organizations thought that the program was beyond the Republic of Korea's reach and not in accordance with its comparative advantage. Hence, they discouraged the government from pursuing it.
Korean planners thought that given the country's comparative advantage in light manufacturing (e.g., apparel, footwear, electronic appliances) at the time, plus a benchmark against Japan, the Republic of Korea could make it into the HCI. Moreover, some companies in the light manufacturing sectors had already started demanding products that the HCI would produce. Policy makers looked into industries deemed critical for their high value added, extensive linkages with other industries and for their contribution to defense. The specific industries "picked" were (with specific subsectors within each): (i) iron and steel, (ii) nonferrous metals, (iii) shipbuilding, (iv) machinery, (v) electronics, and (vi) chemicals. Sectors that had already developed considerably were excluded; and activities that were within the realm of the private sector, as well as sectors deemed impossible to develop at the time, were also excluded.
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Planners consciously chose to develop these sectors not just for the domestic market, but also aimed at achieving global market size and hence be able to export. This was to be done by relying on a group of state-owned enterprises together with private companies such as Hyundai, Samsung, and LG (there was relatively little foreign investment in the Republic of Korea because the large chaebols provided the necessary entrepreneurship). The program relied on four key pillars: (i) F Finance. The 9-year program amounted to $9.6 billion (equivalent to the Republic of Korea's GDP at the time) and foreign funds would represent 60% of the total requirements. The government established the National Investment Fund (NIF) to finance long-term investment. The NIF interest rate was 9%, while the prevailing 3-year interest rate on bank loans was 15.5%. Likewise, government-controlled banks supported the program by providing policy-oriented loans on favorable terms. Other instruments used were tax credits on income earned from exports, tariff reductions on necessary imported inputs, selective protection, entry restrictions, land, and in some cases direct government involvement in industrial decision making. In terms of this latter aspect, the government tended to select the large family-owned firms-the chaebols-to enter specific industries.
Over the period 1973-1979 almost 60% of total bank loans and more than 75% of total manufacturing investment went into the selected sectors, and therefore largely into the chaebols, reducing the available funds for light manufacturing industries and small and medium enterprises (SMEs). (ii) L Land and infrastructure. The program followed a "cluster approach" where related industries were located in a single location, e.g., the machinery complex in Changwon, the petrochemical complex in Yeocheon, the electronics complex in Gumi. This required the development of not only infrastructure such as roads, port, water, and electricity, but also schools, research institutes, public administration offices, banks, hospitals, and housing facilities. (iii) H Human resources. The HCI drive needed the development of a technological base. Under the Presidential declaration "the scientification of all people," the Republic of Korea changed its educational curriculum and made it very applied. To achieve this, it reinforced its vocational schools, technical education, and engineering, based on the German model. Ninety-five technical high schools were divided into four types: mechanical (19), model (11), specialized (10), and general (55), to train a wide variety of technicians and skilled workers. The result is that between 1977 and 1991, Korean students placed first in the International Vocational Olympics. As a part of this process, private companies also contributed significantly as suppliers of education services for their own interests in securing needed workers.
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(iv) R R&D. The government set up several research institutes to develop science and technology, as well as industry-specific institutes and science parks. To develop its defense industry and 21 The Republic of Korea started developing its steel industry during the late 1950s and 1960s. It was mostly a failure. In 1968s, The Republic of Korea created the Pohang Iron and Steel Company, later renamed POSCO. Lee (2015, pp.84-88) provides an account of how POSCO was created and how it evolved. 22 Edwards (1999, pp.254-55) indicates that there are questions about the quality of the Republic of Korea's education, that it focused on repetition and put a heavy emphasis on moral education and discipline. He quotes Alice Amsden, who claimed that it is easy to exaggerate the role of formal education in the Republic of Korea's development. Nevertheless, this is not to dismiss the role of education and he points out that the state played a large role in, for example, depacking technology, promoting overseas training, or in coordinating the acquisition and application of existing technologies.
given that the US was reluctant to share defense technologies, the Republic of Korea had to resort to reverse engineering.
Macroeconomic imbalances as well as political problems forced the Korean government to call off the HCI drive in 1979. In our view, the eventual maturing of the industries part of the HCI program provided the Republic of Korea with an undeniable boost to its economy. Despite all the problems, the HCI program helped build the foundation of many of the Republic of Korea's leading industries such as steel, shipbuilding, machinery, electronics, and petrochemicals, and later on, semiconductors and the automotive industry. The policies adopted also helped materialize a dramatic change in industrial structure throughout the 1970s. While the HCI contributed around 12% to GDP in 1970, the figure had increased to more than 25% by 1980 and to more than 30% by 1988. The success of this program can be further seen in the shift in the composition of exports, with the HCI increasing their share in total exports from around 13% in 1970 to more than 50% by 1988 (Kim, Shim, and Kim 1995, Table 7.5) . By 1978, Japanese manufacturers operating in the Republic of Korea thought that Korean companies would catch up with Japan within 5 years, or were already at a comparable level, in many manufacturing sectors (Hayashi 1990, Table 2, pp.30-31) . Finally, using input-output data, Lane (2017) has recently concluded that the HCI big push program of 1973-1979 promoted industrial development in the manufacturing sectors targeted. He shows, for example, that the real output of these industries grew 80% more than nontargeted ones during the policy period, and that the effect persisted after the program was closed down. The HCI interventions also led to a permanent reallocation of economic activity from light to heavy industrial sectors. He also found spillovers of the targeted sectors into other industries. Specifically, downstream buyers with strong links to treated sectors grew relatively more in terms of output, firm entry, and employment, than downstream industries with weak links. The relative price of output in downstream sectors also decreased significantly for linked versus nonlinked sectors. Lane also provides evidence that forward-linked sectors invested more in capital and increased their purchases of intermediate goods. All these results indicate that the HCI industrial policy generated positive pecuniary externalities to forward-linked sectors.
The HCI also set the stage for the Republic of Korea's transition years later into an innovationdriven economy; and strengthened backward and forward linkages among these industries as well as among related industries such as automobiles. The Republic of Korea has a rather complex economy, with a significant share of complex exports. This reflects the Republic of Korea's efforts to promote science and technology, to adopt and absorb foreign technologies, and to upgrade product quality. 23 The Republic of Korea continued growing very fast, by 9.11% per annum during [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] . During this period, the Republic of Korea's BOP-constrained growth rate reached 10.17%, 1 percentage point above the actual growth rate (Hussain 2004, Table 14.5) . Like Japan during , this may mean that the Republic of Korea was really not BOP constrained and that it did not grow faster than it did because it hit a capacity ceiling.
The emphasis on the chaebols to drive the shift into the HCIs had important consequences. In particular, by encouraging these firms to diversify and grow the industrial structure and market concentration in the Republic of Korea changed dramatically. By the mid-1970s more than 90% of all commodities were produced in industries where the top three producers accounted for more than 60% of the market share, while between 1972 and 1982 the share of manufacturing output of the 20 largest firms increased from less than 10% to nearly 30%, with the top 10 chaebols accounting for around 50% of gross national product (GNP) by the early 1980s (Harvie and Lee 2003) .
The promotion of strategic industries that dominated policy during the 1970s came to an end at the start of the 1980s, when a process of trade liberalization, including an opening up of domestic markets and a reduction in export subsidies, was adopted. Many of the earlier policies were thus phased out, with the number of strategic industries gradually decreasing and the extent of preferential treatment regarding taxes and credit also reduced. More generally, a conscious decision was made by the government of President Chun Doo Hwan to limit interference in markets, with a greater reliance given to private sector decision making. In addition to trade liberalization, there was a general opening of markets-including to inward FDI, as well as efforts at financial liberalization and the promotion of SMEs. One result of this change in policy was a relatively rapid increase in inward FDI flows.
During the mid-1980s the Korean economy recovered and displayed an excellent performance. What was behind this recovery, the reforms of the early 1960s under the Joint US Korean Economic Cooperation Committee, in particular the liberalization of imports (hence the effect of market forces and comparative advantage), or the protracted effects of the HCI program? 24 Our view is that the liberalization program and reforms had a significant impact on the transformation of the Korean economy during the 1980s. However, these reforms, alone, cannot account for the phenomenal growth of the Korean economy during [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] . Moreover, this was not really a period of liberalization in the sense used in the World Development Report 1983 (World Bank 1983 , where the Republic of Korea appeared as one of the least distorted economies, based on very subjective price distortion indices.
25
While it is true that the Republic of Korea shifted toward the promotion of exports as US aid declined, this shift was not left to the market. It was state-sponsored. Moreover, the Republic of Korea relied very little on export processing zones. The Republic of Korea's import policy was liberal for inputs to be used for exports; but illiberal for other goods where tariff rates were high. The Korean government gave tariff protection for the domestic market on the condition that export targets were fulfilled. The reality is that from the 1960s onward, the Republic of Korea's policy linked import-substituting industrialization with export-oriented industrialization. The Republic of Korea was an outward-oriented economy but the framework was not laissez-faire. 24 Tan (1999) argued that the Korean import regime was in fact tightly controlled and was much less liberal than commonly thought. There was, for example, a clear distinction between imports for export production (allowed freely) and imports for domestic use (strictly controlled); and likewise, quantitative controls were also very important. He concludes that: "…the list of importables per se is not sufficient to determine the extent of liberalization; other factors like foreign exchange allocation, trade licensing, export obligations, custom duties, advanced deposits and overall import quotas, must also be considered. The liberalization of the mid-1960s hardly conforms to the laissez-faire paradigm, but was instead a managed liberalization" (Tan 1999, p.98) . 25 The World Development Report 1983 contained an analysis that led to the conclusion that there was an inverse relationship between price distortions and economic growth, with the former explaining one-third of the latter. This finding was somewhat criticized as it was based on distortion indices that were highly subjective. The report noted, paradoxically, that the Republic of Korea, was the fourth least distorted of a group of countries analyzed. This view changed in the World Development Report 1987 (World Bank 1987 , which acknowledged that the Republic of Korea had pursued an export promotion policy that combined trade liberalization with extensive intervention. The World Development Report 1989 (World Bank 1989 finally acknowledged that the Republic of Korea had had a heavily regulated financial system and that this was a key piece of its industrial policy in the 1960s and 1970s. In particular, it acknowledged that interest rates were controlled and were kept low for most of this period.
During the 1980s, there was also increased pressure to upgrade and restructure industry, in particular to see a movement from labor and from capital-intensive production toward more technology-intensive production. Different from earlier periods, much of the impetus to shift toward higher value-added activities came from the private sector, with the government playing a more minor role in facilitating private investment in research and development (R&D). In response to government policy and a desire to remain competitive internationally, private firms began to invest more heavily in R&D. The share of R&D in GNP increased from 0.74% in 1980 to 1.87% in 1990, with the share of the private sector in R&D increasing from below 25% in the mid-1970s to around 75% by the mid-1980s. Despite the promotion of SMEs, the chaebols were a significant source of these investments in R&D, taking advantage of their size and greater resources to move into higher value added and more technology-intensive stages of production.
D.
The Recent Deindustrialization Debate
The recent literature on the relevance of industrialization for development has noted and documented that many developing countries have begun deindustrializing (i.e., a decline in the share of manufacturing in GDP and/or in the share of manufacturing employment in total employment) at relatively low levels of income per capita. Felipe, Mehta, and Rhee (2018) asked whether increased global competition and labor-displacing technological change have made it more difficult for countries to industrialize in employment. Comparing manufacturing employment and output shares. These authors show that what matters to eventually become a high-income economy is to attain a high manufacturing employment share in total employment, more than a high manufacturing output share in GDP. Output shares are weak predictors of prosperity, and are under less pressure than employment. They also show that all of today's rich non-oil economies enjoyed at least 18% manufacturing employment shares in the past. They often did so before becoming rich. Discussing premature deindustrialization, a phenomenon documented in recent years. They also confirm the inverted-U relationship between manufacturing output and employment share and income per capita: countries industrialize as income per capita increases but up to a point, after which the manufacturing share starts declining. Specifically, they show that manufacturing peaks at lower employment shares today (typically below 18%) than in past decades (often over 30%). Figure 6 shows that industrialization in employment is a better predictor of future prosperity than industrialization in output. 26 Figure 7 shows that recent industrializers have peaked at lower employment shares; but not at lower output shares. Finally, Figure  8 shows that deindustrialization in employment begins at lower incomes than it once did. Not as obvious for output. The figures corroborate that becoming rich through industrialization has therefore become much more difficult. They argue that this is in large part the result of rapid growth in the manufacturing capabilities of some very populous countries, especially the PRC. In this context, Felipe and Mehta (2016) analyze the frequently asked question of whether premature deindustrialization in employment is a result of technological change or of globalization. They argue that this presents something of a false dichotomy. The unconditional convergence explanation involves both technological changes at the national level, and globalization. This explanation holds that the internationalization of supply chains has induced more rapid increases in national manufacturing labor productivity in developing economies than in advanced economies, and that the resulting increase in competition promotes further technological change, especially in advanced economies.
Of course, one might argue that technological change occurs at the national level for exogenous reasons-other than globalization. Such an explanation is insufficiently rich to explain all the results in their paper. It does not explain why manufacturing labor productivity grew faster (relative to aggregate productivity) in lower-income economies. Felipe and Mehta (2016) provide three pieces of evidence that show that the spread of manufacturing capabilities to populous, lower-income countries, seems to be an integral part of the story. First, manufacturing labor productivity has grown more rapidly in poorer countries (not just relative to aggregate labor productivity-as we show in this paper). Second, even if these productivity trends might be considered suspect due to the usual problems of tracking output across time and countries, the employment data seem to tell the same story: manufacturing jobs have shifted from countries with initially more productive manufacturing sectors to countries with initially less productive manufacturing sectors (Figures 9 and 10 ). This is hard to reconcile with similar rates of productivity growth worldwide, especially as wages have at the same time risen faster in the destination countries. Third, if the only trend of relevance was rapid labor productivity growth in manufacturing everywhere, manufacturing's share of global employment should have fallen relative to its share of global output. It did not. Rather, while productivity in manufacturing grew faster than aggregate labor productivity within nations, the ongoing relocation of manufacturing jobs from more to less productive but more populous countries-especially the PRC-canceled this out. This permitted the global economy to retain constant shares of both employment and output in manufacturing. Thus, laborsaving technological change on its own is insufficient as an explanation for national deindustrialization trends.
What are the implications of deindustrialization, in particular for the developing economies? In the advanced countries, the effects of deindustrialization are clear as they have been felt for decades: the very high labor productivity growth rates of manufacturing vis-à-vis the rest of the economy meant that the share of manufacturing employment started declining steadily as workers moved to service industries such as education, health, entertainment, and public administration. The main consequence was a significant increase in inequality. Those workers with the skills that the new service economy rewards handsomely (e.g., bankers, consultants, engineers, lawyers, logistics experts) could earn very high wages. Millions of less skilled workers, on the other hand, ended in jobs that did not pay well to start with, and without opportunities for higher wages as productivity in these activities is minimal. What is happening in the developing world? What is clear is that, as far as we know given the historical experience of the advanced economies, manufacturing is the escalator to eventually reach high income. Activities in this sector are subject to increasing returns to scale, manufacturing can potentially absorb millions of workers, and, through exports, the sector offers the possibility to satisfy a very large demand. This is how the successful Asian economies progressed during the 1960s-1980s. However, the evidence discussed above indicates that it will be very difficult for today's developing countries (with a few exceptions) to enjoy the benefits of industrialization: globalization and technological progress have combined to make industrialization a very difficult endeavor. Peak levels of manufacturing employment shares are much lower today than in previous decades, deindustrialization starts at lower income levels, and the labor-absorbing potential of manufacturing of workers from agriculture is much lower due to the fact that technologies in manufacturing have become highly labor saving. This means that today's developing countries are becoming service economies without having reached the industrialization levels that the advanced Western economies achieved. With the exception of a small group of already high-income Asian economies, this seems to be the curse of most other developing nations across the globe. The PRC, the great absorber of the transfer of manufacturing employment from Europe and the US, has had much to do with closing the manufacturing opportunity to many other developing nations. What is the future of workers in most developing nations? Chen et al. (2018) document that, contrary to what many seem to think, employment has not globalized in recent decades. Quite the opposite, the share of employment in tradable activities has fallen significantly, in both advanced and developing countries. What sectors are generating employment? Nontradable services, e.g., hotels and restaurants, personal services, retail trade. The 'problem' with these sectors is that, in general, their productivity is low. Hence, it is very difficult for workers in these sectors to experience significant pay increases. It is not clear how the productivity of waiters or of sales clerks will increase in the future to justify higher salaries, if the share of those employed in tradable activities that pay high salaries (engineers either in manufacturing or in services) shrinks.
